According to Goffman (31) , stigma is "an attribute that links a person to an undesirable stereotype, leading other people to reduce the bearer from a whole and usual person to a tainted, discounted one". It exerts its effects by threatening or causing the loss of what is most at stake for an individual (32) . In Chinese societies, which are collectivist in nature and place emphasis on interdependence, stigma threatens an individual's social connections, status and resources (33) . Stigmatization, and its associated fears, creates an environment of secrecy and denial, thereby preventing individuals at risk of a stigmatized disease from seeking screening, prevention and treatment (34) . Stigma has been shown to exert substantial influence on health behaviour in Chinese society in the context of other infectious diseases such as HIV/AIDS (34) . However, the influence of stigma on the health behaviour of Chinese individuals in the context of HBV infection has not been thoroughly examined.
The current study aimed to understand the factors influencing HBV screening behaviour among Chinese individuals residing in Toronto and to determine whether stigma acts as a barrier to screening for this infection.
METHODS

Participant selection and recruitment
The present study was conducted using a convenience sample recruited from two sites in downtown Toronto. One group was recruited from the office of a general physician that serves a mainly Chinese population, and the other was recruited from English as a Second Language (ESL) classes at a Chinese community centre. Inclusion criteria were self-identified Chinese ethnicity, ability to read and write Cantonese, Mandarin or English, and ability to provide informed consent. Individuals who did not meet all of the above criteria were excluded from the study.
Consecutive individuals were approached and informed about the study at the family physician's office by the first author in the language of choice for each participant: either English, Cantonese or Mandarin. At the community centre, a general announcement delivered in person by the first author was made to each ESL class regarding the study in Cantonese or Mandarin. At both sites, those who were interested were given more detailed information about the study and had the opportunity to ask questions. Once informed written consent was obtained, participants were asked to complete the written questionnaire on site. Questionnaires were available in English, and in traditional and simplified Chinese. The first author was available to answer any questions that arose during the process. On completion of the questionnaire, participants were offered financial compensation of $10. This protocol was approved by the University Health Network Research Ethics Board (Toronto, Ontario).
Survey instrument
A written questionnaire was used to assess participant demographics, health care utilization, HBV stigma and HBV knowledge. Demographic questions included sex, age, birthplace and duration of residency in Canada. Questions pertaining to health care included whether they had a family doctor and if they had undergone previous screening for, vaccination against, or treatment for HBV infection. The questionnaire was developed in English, translated into traditional and simplified Chinese, and back-translated to English to ensure accuracy.
Toronto Chinese HBV Stigma Scale
The Toronto Chinese HBV Stigma Scale was included in the questionnaire to measure stigmatizing attitudes toward HBV infection ( Figure 1 ). This scale was developed by a team of experts in Social and Cultural Epidemiology and Hepatology at the University of Toronto (Toronto, Ontario) to serve as a reliable and comprehensive clinical and research tool for measuring one's level of stigma and was previously tested in a small sample of 28 individuals. The scale consists of 20 items derived and modified from stigma scales in the literature for HIV/AIDS. The items were selected using factor analysis to ensure internal consistency of the scale. Each item consisted of a statement pertaining to HBV stigma, such as, "People with hepatitis B should be isolated from others to protect the public" or "People with hepatitis B are unclean". Participants were asked to indicate their opinion on a five-point Likert scale (1 = strongly disagree, 5 = strongly agree). Higher scores indicate greater levels of HBV stigma. There is no absolute cut-off value demarcating the presence or absence of HBV stigma. Cronbach's alpha for the 20-item scale was 0.90, indicating excellent reliability of the scale. Details regarding the development and validation of The Toronto Chinese HBV Stigma Scale will be available in a future publication.
HBV knowledge scale
To assess HBV knowledge among study participants, a published scale was used (30) . This 14-item scale evaluated participant knowledge of HBV infection. Most questions were of 'True or False' format and were derived from published surveys assessing HBV knowledge in the literature. This scale was previously used in a sample of Chinese individuals recruited from a family physician's office in Toronto (30) .
Statistical analysis
Statistical analyses were directed by a conceptual framework based on the Behavioural Model of Health Service Use (23) . According to this model, predisposing, enabling, impeding and needs factors all interact to influence an individual's health behaviour, such as the decision to seek screening for HBV infection. Using this model, variables were selected for completing the logistic regression to determine factors influencing HBV screening. Predisposing factors included were age, sex, education level, marital and parental status. Enabling and impeding factors included birthplace, years lived in Canada and English ability, which reflect one's acculturation status. Residency and citizenship status were also included, and individuals identified as an 1 . People with Hepatitis B should be isolated from others to protect the public.
2. It is not safe for people with Hepatitis B to work with children.
3. People with Hepatitis B should not be allowed to work in certain areas such as restaurants.
4. I would feel pity for someone with Hepatitis B.
5. A person with Hepatitis B must have done something wrong and deserves to be sick.
6. Parents are at fault for their children getting Hepatitis B.
7. People with Hepatitis B should be ashamed of their illness.
8. People with Hepatitis B are unclean.
9. I would not want my child to attend school where one of the students had Hepatitis B.
10. I would not want to work in an office where one of people had Hepatitis B.
11. I would not want to go to a small neighbourhood grocery store where the owner had Hepatitis B.
12. I would feel uncomfortable wearing a sweater once worn by a person with Hepatitis B.
13. I would feel uncomfortable sharing a meal with someone who has Hepatitis B.
14. I would not want to be friends with someone with Hepatitis B.
15. I would not employ someone with Hepatitis B to work for me.
16. I would feel uncomfortable having a conversation with someone who has Hepatitis B.
17. I would not kiss someone with Hepatitis B.
18. I would not date someone with Hepatitis B.
19. I would not marry someone with Hepatitis B.
20. I would avoid rooming with someone with Hepatitis B.
Figure 1) Hepatitis B stigma questionnaire. Study participants were asked to indicate with an 'X' on a Likert scale of 1 (strongly disagree) to 5 (strongly agree) with each of the statements listed
immigrant in the present study were first-generation immigrants who were born outside of Canada. Each individual was identified as a noncitizen immigrant (permanent resident), immigrant citizen or Canadian-born citizen. Other enabling and impeding factors included in the analysis were whether the individual had a family physician, level of HBV knowledge and HBV stigma. Knowing an individual infected with HBV was included in the data analysis as a need factor because this may influence ability to gain insight about the symptoms and general health status of infected individuals and influence recognition of the need for health services in relation to HBV infection (23) . The recruitment site of each participant was also included as a control variable. Hierarchical logistic regression analysis was completed using variables based on the above-described model to determine factors influencing HBV infection screening. All associations with P<0.05 were considered to be statistically significant. All analyses were performed using SPSS version 15.0 (IBM Coporation, USA) for Windows 2000 (Microsoft Corporation, USA).
RESULTS
Of the 434 individuals approached, 91 refused participation and 343 agreed to participate, resulting in a 79% participation rate. Two hundred twenty-three (65%) were recruited at a family physician's office, and 120 (35%) from ESL classes. Not every item on the questionnaire was answered by every participant. The results are summarized in Table 1 The mean score on the HBV knowledge scale was 10.13±1.76 of a maximum of 15, with higher scores indicating greater HBV knowledge. The number and percentage of correct participant responses on each item of the questionnaire are shown in Table 2 . The mean score on the stigma scale was 54.60±14.18, with a possible range of 20 to 100, with higher scores indicating greater HBV stigma.
More than one-half of the study group reported previous screening for HBV infection (n=186 [54.9%]). Logistic regression analysis controlling for predisposing factors and enabling factors demonstrated that being an immigrant, having a family physician and having greater HBV knowledge were significantly associated with previous screening for HBV infection. Conversely, the only factor that significantly decreased the likelihood of previous screening for HBV infection was greater HBV stigma (Model 3 in Table 3 ).
DISCUSSION
There are various factors that exert positive and negative influences on HBV infection screening among Chinese individuals in Toronto. The present study was the first to report that HBV stigma significantly decreases the likelihood of getting screened for this infection.
Due to the risk of disease transmission, and subsequent physical and psychological morbidity and mortality, individuals with various HBV Stigma score (range 20-100), mean ± SD 54.598±14.176
Need factors
Knows someone with HBV infection 105 (31.8)
Health behaviour
Known previous screening for HBV infection 186 (54.9)
Data presented as n (%) unless otherwise indicated. HBV Hepatitis B virus
infectious diseases have been stigmatized throughout history (34, 35) . In the case of HIV/AIDS, found in previous studies to be perceived as a dangerous illness with an overestimated risk of transmission through casual contact (35) , individuals suspected of or living with this infection have been denied employment, refused entry to foreign countries, and excluded from their communities and workplaces (35) . Findings from the present study indicate that similar fears of the consequences and contagiousness of disease play a role in the development and perpetuation of HBV stigma. Most participants (85%) were aware that CHB infection is associated with serious health consequences such as cirrhosis and liver cancer. With regard to the contagiousness of disease, there was a common misconception among participants that HBV infection is transmissible by sharing food or eating utensils with infected individuals. This has been described in previous studies involving North American Chinese individuals (21, 25, 30, 36, 37) and likely results from confusion about the routes of transmission of the many different hepatitis viruses. This misconception may contribute to HBV stigma through fear of biological contagiousness, manifest as discomfort among participants regarding sharing a meal with an infected individual (Stigma scale score 3.13±1.196) and allowing infected individuals to work in restaurants (Stigma scale score 3.50±1.203). This perceived association between disease transmission and meal sharing may render the stigma of HBV particularly threatening in a collectivist culture such as that of the Chinese. Chinese societal organization consists of an intricate web of personal relationships formed among its members. 'Guanxi' are strategies used by members of a community to establish and strengthen bonds with one another, and sharing food with another person is a way of publicly acknowledging having 'guanxi.' (38) . If HBV infection is believed to be transmissible by sharing food, fear of acquiring the infection may then deter others from engaging in these important bond-strengthening social interactions with individuals known to be infected with HBV. To avoid such consequences, infected individuals may refrain from disclosing their infection to others, and those who are at risk of infection may avoid screening for fear of diagnosis of disease and subsequent social isolation.
The present study also established factors positively associated with HBV screening. One such factor was being a first-generation immigrant. Prospective immigrants are required to undergo health screening in the application process to emigrate to Canada (39) . While they are advised to see a family physician after their arrival in this country, new immigrants are not required to undergo screening for HBV infection (39, 40) . Even so, family physicians who are aware of the increased risk of HBV infection among these individuals may proceed with appropriate screening and, thereby, account for the increased likelihood of screening among immigrants in the present study.
Consistent with the literature, the current study found that greater knowledge about HBV infection is associated with screening for this infection (8, 20, 21, (24) (25) (26) (27) (28) (29) . The present study also confirmed previous reports of a positive association between having a family physician and HBV screening (9). This is not surprising, given that family physicians are the gateway to health care services and serve as a resource of health knowledge and disease awareness. However, there is still room for further improvement. Although the large majority of individuals in the present study had a family physician, almost one-half did not report previous screening for HBV infection. Granted, screening may have been under-reported by participants due to erroneous recall. However, low screening rates may be the result of limited knowledge among family physicians regarding indications for and appropriate tests for screening for HBV infection (41) . This association between health care provider HBV knowledge and patient screening has been demonstrated previously in a study conducted in San Francisco, USA (8) . In that study, one-third of family physicians did not know the appropriate test to order to screen for HBV infection. Additionally, a recent survey of family medicine residents across Canada indicates that only 42% routinely ask about HBV risk factors, and 49% knew the appropriate screening tests for HBV (41) . Overall, rates of screening for HBV infection among Chinese individuals remain far from optimal, and family physicians may help bridge this gap by gaining awareness of and implementing guidelines to screen populations at risk for CHB, such as individuals from HBV-endemic areas. There are several limitations to the present study. First, it was conducted among Chinese residents of downtown Toronto. The demographics of this population may differ from residents of suburban areas or other North American cities; therefore, findings may not be generalized to these other groups. Second, individuals who consented to participate in the study may have inherent differences in demographics, resources, or health behaviours than those (albeit few) who refused participation or those who attended neither the family physician's office or ESL classes. Third, it would have been ideal to recruit more participants without a family physician to compare HBV screening, knowledge and stigma in those with and without regular access to health care. Furthermore, information regarding HBV infection status was not collected, but may have been known by the individual. As a result, comparison of HBV stigma levels between individuals with and without known HBV infection could not be conducted. Fourth, study data regarding health care exposures such as having a family physician and previous HBV infection screening were self-reported by participants, which may be inaccurate due to erroneous recall. Finally, the limitations of the statistical method should be noted. While regression analysis was based on a theoretical model of causation, it does not in itself prove causality. Based on existing literature and theory, stigma has been conceptualized in the present study as an independent variable and tested as a possible determinant of screening behaviour. The correlation that was discovered provides evidence for this relationship and suggests the value of further longitudinal research that would provide more definitive proof of causal direction.
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